Bradykinin attenuates hepatocellular damage and fibrosis in rats with chronic liver injury.
Recent studies have suggested that the kallikrein-kinin system regulates tissue fibrogenesis. We hypothesize that bradykinin (BK), the main effector peptide of this system, regulates hepatic fibrogenesis. Kallikrein-kinin system components were studied by quantitative reverse-transcription polymerase chain reaction analysis, immunohistochemistry, and Western blotting. The effect of bradykinin on liver injury was studied by infusing saline or bradykinin (1 and 100 ng/kg/min) through a subcutaneous pump into carbon tetrachloride-treated rats and mice treated with Fas-stimulating antibody. Bradykinin effects were studied in cultured hepatic stellate cells (HSCs) and hepatocytes. Bradykinin receptors and kallikrein-1 were detected in both normal and fibrotic human livers and HSCs. BK receptors were up-regulated in fibrotic livers and activated HSCs. Bradykinin infusion reduced liver damage, as indicated by decreased aminotransferase serum levels and reduced histologic necroinflammatory score without inducing changes in arterial pressure. Moreover, bradykinin attenuated hepatic fibrosis, as indicated by reduced collagen accumulation, smooth muscle alpha-actin content, as well as decreased pro-collagen-alpha1(I) and transforming growth factor-beta1 gene expression. Bradykinin infusion reduced hepatocellular apoptosis induced by anti-Fas-receptor antibody. HSCs responded to bradykinin with intracellular calcium mobilization. Bradykinin reduced procollagen-alpha1(I) and transforming growth factor-beta1 gene expression and induced matrix metalloproteinase-2 activation. Finally, BK induced prosurvival and proliferative intracellular signaling in primary hepatocytes. Bradykinin attenuates liver damage and fibrosis development in a rat model of chronic liver injury. Therefore, activation of the kallikrein-kinin system may be a new therapeutic approach to the management of chronic liver disease.